Anti-Inflammatory Effects of Step Electrical Stimulation on Complete Freund's Adjuvant (CFA) Induced Rheumatoid Arthritis Rats.
Rheumatoid arthritis is a chronic inflammatory disease that affects joints and induces pain and swelling. We evaluated the anti-inflammatory effects of step electrical stimulation (SES) in this study. SES was carried out by increasing the voltage (3 V/s) from 5 V to 100 V for 60 cycles. The viability of mouse embryonic fibroblasts (NIH-3T3) was evaluated after step-electrical stimulation. After the injection of complete Freund's adjuvant (CFA) on the right hind paw of Sprague Dawley (SD) rats (6 weeks old), the degree of swelling was measured using a digital plethysmometer and Vernier caliper. Histological changes in inflamed tissues were observed with hematoxylin and eosin (H&E) staining, while the degree of inflammation was evaluated from the expression level of inflammatory factors such as cyclooxygenase-2 (COX-2), tumor necrosis factor-α (TNF-α), and interleukin-6 (IL-6). As a result, we found no difference in cell viability after SES treatment between the control and SES-treated groups. On day 21 after CFA injection, the swelling of right hind paws decreased by 1.09 times in SES-treated group as compared with the untreated group. In addition, the levels of COX-2, TNF-α and IL-6 significantly decreased after SES treatment. Thus, SES treatment decreased paw swelling and alleviated inflammation.